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NASA Technology Transfer Program
Bringing NASA Technology Down to Earth

THE TECHNOLOGY

The following methods can be used individually or in combination to generate
superhydrophaobic surfaces:

Synthesis of novel copolyimide oxetanes with unique surface properties

The technology is the synthesis of a polyimide coating or film with a modified surface
chemistry shown in Figure 1. A minor amount of an oxetane reactant containing
fluorine is added to the polyimide, and the oxetane preferentially migrates to the
surface, enabling relatively high concentrations of fluorine at the surface, without
compromising the functional performance of the bulk of the polymide coating/film.

The copolymers exhibit mitigation of particle adhesion and fouling from exposure

to various particulate and biological contaminants and exhibit reduced surface energy
and increased surface fluorine content at extremely low oxetane |oadings relative to the
imide matrix (see Figure 2). Additionally, the short fluorinated carbon chains do not
bioaccumulate, reducing the environmental impact of these materials.

Modifying surface energy vialaser ablative surface patterning

This method uses a laser to create nanoscal e patternsin the surface of a materia to
increase the hydrophobicity of the surface (see Figure 2). The benefits of hydrophobic
surfaces include decreases in friction and increases in self-cleaning properties. Thisisan
advantageous method of surface modification becauseit is fast and single-step, promises
to be scalable, requires no chemicals, could be applied to a variety of materials, and does
not require a planar surface for patterning.
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FIGURE 2 - Water droplet with varying surface modifications. Image Credit: NASA
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FIGURE 1 - Chemical structure of copolyimide
oxetane
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